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(57) Abstract 

The object of the invention is achieved by an ap- 
paratus (10) comprising a plurality of means for forming 
web loops (101), each means for forming web loops be- 
ing positioned between adjacent web support plates (20), 
wherein each of the web support surfaces lies in an arc, the 
arcs lying around the circumference of a circular path, and 
wherein the web support surfaces and means for forming 
web loops (101) are rotatably mounted about the axis of 
the circular path. In a prefered embodiment of the inven- 
tion, the means for forming web loops (101) is provided 
by rotatably driving the web support plates (20) around 
the circular path with a circumferential velocity, wherein 
the circumferential velocity is varied between a minimum 
circumferential velocity and a maximum circumferential 
velocity so that the distance between adjacent web sup- 
port plates (20) varies between a minimum distance and 
a maximum distance. Preferably the circumferential ve- 
locity of the web support plates (20) varies according to 
a sinusoidal function, and wherein one cycle of the si- 
nusoidal function corresponds to one complete rotation 
of the web support plate (20) around the circular path. 
The invention also relates to a process for transporting 
a continuous web around the apparatus whereby the dis- 
tance between adjacent web support plates (20) is greater 
than the minimum distance, and wherein the web is trans- 
ported around the circular path so that a web loop (101) is 
formed when the distance between adjacent web support 
plates (20) decreases towards the minimum distance. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


AM 


Armenia 


FI 


Finland 


LT 


AT 


Austria 


FR 


France 


LU 


AU 


Australia 


GA 


Gabon 


LV 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


BA 


Bosnia and Herzegovina 


GB 


Georgia 


MD 


BB 


Barbados 


GH 


Ghana 


MG 


BE 


Belgium 


GN 


Guinea 


MK 


BF 


Burkina Faso 


GR 


Greece 




BG 


Bulgaria 


HU 


Hungary 


ML 


BJ 


Benin 


IE 


Ireland 


MN 


BR 


Brazil 


IL 


Israel 


MR 


BY 


Belarus 


IS 


Iceland 


MW 


CA 


Canada 


IT 


Italy 


MX 


CF 


Central African Republic 


JP 


Japan 


NE 


CG 


Congo 


KE 


Kenya 


NL 


CI! 


Switzerland 


KG 


Kyrgyzstan 


NO 


a 


Cote d'lvotre 


KP 


Democratic People's 


NZ 


CM 


Cameroon 




Republic of Korea 


PL 


as 


China 


KR 


Republic of Korea 


PT 


cu 


Cuba 


KZ 


Kazakstan 


RO 


cz 


Czech Republic 


LC 


Saint Lucia 


RU 


DE 


Germany 


U 




SD 


DK 


Denmark 


LK 


Sri Lanka 


SE 
SG 


EE 


Estonia 


LR 


Liberia 



Luxembourg 
Latvia 



Republic of Moldova 

Mada ga scar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


XT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


zw 


Zimbabwe 



WO 00/04855 



PCT/US99/16138 



1 

APPARATUS FOR TRANSPORTING A CONTINUOUS WEB, AND FOR 

MANIPULATING THE WEB 



The present invention relates to an apparatus for transporting a continuous 
web, and for manipulating the web especially to form web loops. The apparatus 
is particularly useful in the manufacture of disposable absorbent articles, 
including diapers, adult incontinence products, sanitary napkins and the like. 

Manufacturing processes are often required to provide discrete strips of a 
material onto a continuous web, in such a way that the discrete webs of material 
are spaced apart along the length of the continuous web. Features 
manufactured in this way include elastic strips, one example of which is the 
elastic leg cuffe applied to diapers. 

US-A-4 081 301, issued on March 1978, discloses a process for applying a 
material, such as an elastic material, to a continuous web. The material is only 
glued along the length of the web in discrete sections, so that when the web is 
cut the elastic material remains extended only in the discrete section in which it 
has been glued, and contracts elsewhere. 

US-A-4 227 952, issued on 14 th October 1980, discloses a conveyor which 
carries spaced web support plates and wherein a continuous web is tucked in 
between the support plates to form web loops is known. Various features, such 
as leg elastic, are then applied to the web which lies on the web support plate, 
but not to the web loop. This forming process requires less elastic material and 
provides material savings. 

An apparatus of this type comprises a plurality of web support plates, each 
web support plate having an outer web support surface. However the apparatus 
is mechanically complex and not well-suited to high speed manufacturing 
machines. 

The object of the present invention is to provide a mechanically simpler and 
more reliable apparatus for applying features, including elastic features, to a 
continuous web, in particular on a high speed manufacturing machine. 
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A further object of the invention is to provide a process for transporting and 
manipulating a web using the apparatus of the invention. 

Summary of the Invention 

The object of the invention is achieved by an apparatus comprising a 
plurality of means for forming web loops, each means for forming web loops 
being positioned between adjacent web support plates, wherein each of the web 
support surfaces lies in an arc, the arcs lying around the circumference of a 
circular path, and wherein the web support surfaces and means for forming web 
loops are rotatably mounted about the axis of the circular path. In a preferred 
embodiment of the invention, the means for forming web loops is provided by 
rotatably driving the web support plates around the circular path with a 
circumferential velocity, wherein the circumferential velocity is varied between a 
minimum circumferential velocity and a maximum circumferential velocity so that 
the distance between adjacent web support plates varies between a minimum 
distance and a maximum distance. Preferably the circumferential velocity of the 
web support plates varies according to a sinusoidal function, and wherein one 
cycle of the sinusoidal function corresponds to one complete rotation of the web 
support plate around the circular path. 

The invention also relates to a process for transporting a continuous web 
around the apparatus whereby the distance between adjacent web support 
plates is greater than the minimum distance, and wherein the web is transported 
around the circular path so that a web loop is formed when the distance 
between adjacent web support plates decreases towards the minimum distance. 

Brief Description of the Drawings 

Figure 1 shows a diagrammatic representation of a cross-section through 
the apparatus of the present invention. 

Figure 2 shows a more detailed cross-section through the apparatus ofthe 
present invention, including linkages between adjacent web support plates. 
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Figure 3 shows a representation in perspective of the path of a continuous 
web as it passes around the apparatus of the present invention in a first 
embodiment of the process of the invention. 

Figure 4 shows a representation in perspective of the path of a continuous 
web as it passes around the apparatus of the present invention in a second 
embodiment of the process of the invention. 

Figure 5 shows a representation in perspective of the path of a continuous 
web as it passes around the apparatus of the present invention in a third 
embodiment of the process of the invention. Figure 5a shows the profile of a 
curved elastic feature applied to the continuous web. 

Detailed Description of the Invention 

It will be readily apparent to those skilled in the art that although the 
following description of the present invention is in connection with a single use 
diaper structure having discrete elastic regions or strips, the present invention 
may be practiced with equal facility on nearly any web. 

In the following description a "continuous web" is a web of material which is 
continuous in the machine direction. A preferred continuous web comprises a 
plurality of interconnected single use disposable absorbent articles, such as 
diapers. Typically, each diaper is comprised of an absorbent pad element or 
absorbent core, and elastomeric elements or patches. The absorbent pad 
elements and the elastomeric elements are located between a backsheet and a 
topsheet, or alternatively, on top of a backsheet or topsheet. The continuous 
webs of backsheet material and topsheet material are preferably maintained 
under very slight tension in the machine direction to prevent wrinkling and to 
facilitate registration with the diaper assembly and converting operations until 
the completed diaper web is severed into discrete diapers by cutting across the 
width of the web. 

Figures 1 and 2 illustrate a cross-section through a preferred embodiment 
of the apparatus of the present invention. An apparatus having six web support 
plates 20 is illustrated, each web support plate comprises a web support surface 
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22 facing outwardly, and the web support plates 20 are rotated so that the web 
support surfaces 22 trace out an essentially circular path. The apparatus will 
now be described with reference to one of the web support plates as it moves 
around the circular path illustrated in Figure 1. An anti-clockwise rotation is 
illustrated, but the invention could be equally well put into practice with a 
clockwise rotation. As the web support plate 20 passes through point A of the 
circular path (at the bottom of the circular path as illustrated in Figure 1), it has a 
maximum circumferential velocity V^. As the web support plate 20 is rotated 
towards the top of the circular path it is decelerated until it reaches a minimum 
circumferential velocity at point B of the circular path. As the web support 
plate 20 continues around the circular path it slows down until it returns to point 
A. Adjacent web support plates are spaced apart by a distance d. The adjacent 
web support plates either side of point A in Figure 1 have a maximum distance d 
between them. As the web support plates are rotated one of the web support 
plates has a faster circumferential velocity than the adjacent web support plate, 
and the faster web support plate catches up with the slower web support plate, 
thereby reducing the distance d between them. When the adjacent web support 
plates lie either side of point B in Figure 1 the distance between them is a 
minimum. It is preferred that the circumferential velocity V of the web support 
plates 20 varies according to a sinusoidal function, and wherein one cycle of the 
sinusoidal function corresponds to one complete rotation of the web support 
plate 20 around the circular path. 

Consequently a continuous web 100 placed against the web support plates 
is transported around the apparatus and furthermore the continuous web 100 is 
manipulated in such a way that a web loop 101 is formed between adjacent web 
support plates 20 as the adjacent web support plates 20 move closer together. 

In a particularly preferred embodiment of the invention the circumferential 
velocity of the web support plates is controlled by mechanical means. In Figure 1 
the mechanical means comprises six extendible arms 30, that is to say one 
extendible arm 30 to drive each of the web support plates 20. Each extendible 
arm 30 has a proximal end 32 and a distal end 34, the proximal end 32 of each 
extendible arm 30 being mounted on a second axis of rotation 35 and the distal 
end 34 of each extendible arm 30 being pivotally mounted on each web support 
plate 20. The principal axis 25 and the second axis 35 are parallel but off-set in 
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relation to each other, so that the extendible amis 30 drive the web support 
plates 20 around the circular path with the variable circumferential velocity. 

Figure 2 shows a similar schematic representation to Figure 1, and 
additionally Figure 2 also illustrates preferred linking means 40. Adjacent web 
support plates 20 are pivotally connected to each other by linking means 40. 
The linking means illustrated comprise a first link 41 and a second link 42. The 
first link 41 and the second link 42 are pivotally connected to each other near 
one end of the links, the other end of each link being pivotally connected near to 
the ends of adjacent web support plates 20. 

Figure 3 illustrates the path of a continuous web 100 as it passes around 
the apparatus of the present invention in a first embodiment of the process of 
the invention. The web is fed to a transfer roll 50 by a feeding means (not 
shown) and is transferred to the web support surface of the apparatus. The 
apparatus itself is not shown in Figure 3 for clarity. As the web is drawn around 
the circular path by means of the web support plates (not shown), web loops 
101 are formed as described hereinabove. Figure 3 also shows a pair of elastic 
strips 200 being fed by a feeding means (not shown) to application points 104. 
At the application points 104 the elastic strips 200 are attached to the 
continuous web 100. The means of attachment is not important in this invention 
and may be achieved by glue, hot melt, self-adhesive material or any other 
means. Figure 3 also shows a cutting station 106 at which the elastic strips 200 
are cut into discrete strips. The continuous web 100 is not necessarily cut at the 
cutting station 106, indeed it is preferred that the continuous web 100 is not cut 
on the apparatus of the present invention. The continuous web 100 is not cut 
because the cutting station 106 is adjacent to a web loop 101 as shown. 
Subsequently the web 100 accelerates around the apparatus, thereby releasing 
the web loops 101, and the continuous web with discrete lengths of elastic 
material adhered to it, the discrete lengths of elastic material being spaced 
apart, is peeled off the web support surface at a second transfer roll 52. 

Figure 4 illustrates the path of a continuous web 100 as it passes around 
the apparatus of the present invention in a second embodiment of the process of 
the invention. The web is fed to a transfer roll 50 by a feeding means (not 
shown) and is transferred to the web support surface of the apparatus. The 
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apparatus itself is not shown in Figure 4 for clarity. As the web is drawn around 
the circular path by means of the web support plates (not shown), web loops 
101 are formed as described hereinabove. 

In Figure 4 the elastic strips 200 are provided on the surface of an 
applicator roll 60. The elastic strips 200 are cut and deflected on the surface of 
the applicator roll 60 prior to the application point 104. 

Figure 5 illustrates the path of a continuous web 100 as it passes around 
the apparatus of the present invention in a third embodiment of the process of 
the invention. The web is fed td a transfer roll 50 by a feeding means (not 
shown) and is transferred to the web support surface of the apparatus. The 
apparatus itself is not shown in Figure 5 for clarity. As the web is drawn around 
the circular path by means of the web support plates (not shown), web loops 
101 are formed as described hereinabove. 

In Figure 5 a deflection means 70 is provided in order to apply an elastic 
strip 200 in a curved profile. The deflection means 70 is adjacent to the 
application point 104 moves in the cross-machine direction with a frequency 
corresponding to the speed of the cycle of the web support plates 20. 

Figure 5a shows the profile of a curved elastic feature applied to the 
continuous web. 
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What is claimed is: 

1. An apparatus (10) for transporting a continuous web (100), and for 
manipulating the web (100), the apparatus comprising a plurality of web 
support plates (20), each web support plate (20) having an outer web 
support surface (22), the apparatus further comprising a means for forming 
web loops (101) between adjacent web support plates (20), characterised 
in that each of the web support surfaces (22) lies in an arc, each of the 
arcs lying around the circumference of a circular path, and wherein the web 
support surfaces (22) and means for forming web loops (101) are rotatably 
mounted about the principal axis (25) of the circular path. 

2. An apparatus (10) according to claim 1 wherein the means for forming web 
loops (101) is provided by rotatably driving the web support plates (20) 
around the circular path with a circumferential velocity (V), wherein the 
circumferential velocity (V) is varied between a minimum circumferential 
velocity (V^) and a maximum circumferential velocity (V^) so that the 
distance (d) between adjacent web support plates (20) varies between a 
minimum distance and a maximum distance. 

3. An apparatus (10) according to claim 2 wherein the circumferential velocity 
(V) of the web support plates (20) varies according to a sinusoidal function, 
and wherein one cycle of the sinusoidal function corresponds to one 
complete rotation of the web support plate (20) around the circular path. 

4. An apparatus (10) according to claim 2 wherein each web support plate 
(20) is driven around the circular path by an extendible arm (30), the 
proximal end (32) of each extendible arm (30) being mounted on a second 
axis of rotation (35) and the distal end (34) of each extendible arm (30) 
being pivotally mounted on each web support plate (20), and wherein the 
principal axis (25) and the second axis (35) are parallel but off-set in 
relation to each other, so that the extendible arms (30) drive the web 
support plates (20) around the circular path with the variable 
circumferential velocity (V). 
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5. An apparatus (10) according to any of claims 1 to 4 wherein adjacent web 
support plates (20) are pivotally connected to each other by linking means 
(40). 

6. A process for transporting a continuous web (100), and for manipulating 
the web, wherein the web is placed against the web support plates (20) of 
the apparatus (10) of any of claims 1 to 5 at a position where the distance 
(d) between adjacent web support plates (20) is greater than the minimum 
distance, and wherein the web (100) is transported around the circular path 
so that a web loop (101) is formed when the distance (d) between adjacent 
web support plates (20) decreases towards the minimum distance. 

1, A process according to claim 6 for applying a material (200) to the 
continuous web (100) wherein the material (200) is applied to the web 
(100) at an application point (104) which is adjacent to the circular path of 
the web support plates (20), so that the material (200) is applied to that 
part of the web lying upon one of the web support plates (20), but the 
material (200) is not applied to the remaining part of the web which is in the 
web loop (101). 

8. A process according to claim 7 wherein the material is cut at a cutting 
station (106) so that the material (200) remains attached to the continuous 
web (100) only in discrete sections, each section corresponding to the part 
of the web lying adjacent to the web support plate (20). 

9. A process according to either of claims 7 or 8 wherein the material (100) is 
an elastic material, preferably an elastic material applied under tension at 
the application point (104). 
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